Skeletal muscle metastases are very rare events in colorectal carcinoma. By contrast, dermatomyositis is an idiopathic inflammatory myopathy with characteristic cutaneous manifestations and a well-recognized association with several human malignancies and, among others, colorectal cancer. Here, we report the case of a 71-year-old woman with paraneoplastic dermatomyositis followed by the development of a metastatic colon cancer. Interestingly, this patient developed multiple skeletal metastases which were preceded by the worsening of systemic symptoms of dermatomyositis. This observation suggests that, while muscle tissue is usually resistant to the development of tumor metastases, the inflammatory and immune response which characterizes and boosts paraneoplastic myopathy may represent a favorable soil for tumor cell invasion and metastasization to skeletal muscles.
Introduction
Colorectal carcinoma is a very common malignancy in humans, and the liver is the most frequent site where colorectal cancer metastases occur, followed by lung, peritoneum, and bone. Skeletal muscle metastases are very rare [1] , even though previous studies suggest that the muscle tissue may be occasionally involved at the late stage of colorectal carcinoma and usually as a part of disseminated disease [2] . Dermatomyositis (DM) is an uncommon inflammatory myopathy with characteristic rash accompanying, or more often preceding, muscle weakness [3, 4] . It is strongly associated with malignancy, which is diagnosed in about 24% of DM patients above the age of 50. Malignant disease may occur before the onset of myositis, concurrently, or afterward [4, 5] . The most commonly observed cancers in patients with DM are breast and gynecological cancers among women, lung cancer among men, and gastrointestinal malignancies in both sexes [3, 6] .
Case Report
In May 2007, a 71-year-old woman was diagnosed with DM because of heliotropic rash over the upper eyelids, edema and erythema at the face and the upper extremities, skeletal muscle pain, and progressive weakness of the proximal muscles of her upper and lower limbs. Laboratory tests showed significant elevation of creatine kinase (3.7 times the normal levels) and anti-Jo1 antibodies positivity. Electromyography findings indicated myositis of the proximal muscles, and the muscle biopsy showed perimysial inflammation. She had been a heavy smoker until the age of fifty (more than 20 cigarettes per day), not addicted to alcohol, and she had a history of hypertensive cardiomyopathy. The patient was (Figures 1(b) and 1(c) ). This finding was confirmed by the magnetic resonance imaging (MRI) of the neck showing a metastasis in the right sternocleidomastoid muscle (Figures 2(a) and 2(b) ) and the fine needle biopsy of this metastatic lesion (Figure 2(c) ). The progression of disease observed in June 2010 was preceded by the worsening of DM symptoms and signs; besides the patient was still under steroid therapy. Based on these lines of evidence, a 3rd line chemotherapy with 5-fluorouracile, folinic acid, and oxaliplatin (FOLFOX6 regimen) was administered for 3 cycles. The treatment was discontinued due to traumatic femur fracture, with subsequent rapid progression of disease and patient's death.
Discussion
The resistance of muscle tissues to the development of tumor metastases is a well-known clinical phenomenon [7] . Indeed, several mediators released by muscle cells may account for the rarity of metastatic nodules in this tissue, including cytokines with antitumor activity, such as TNF , TGF , lymphocyte infiltrating factor, interferon , lactic acid, and proteolytic enzymes like plasminogen activator inhibitor [7] . In this context, it has been suggested that small molecules present in conditioned medium of muscle cells and, among others, natural agonists of A3 adenosine receptor exert an inhibitory effect on the growth of several human tumor cell lines [7, 8] . Furthermore, muscle sarcolemma exerts a role of physical barrier against tumor cells [9] . In this case report, it is intriguing that skeletal muscle metastases, which represent a very rare event in human colorectal cancer [1] , were preceded by prominent clinical signs of DM. Indeed, while DM is a paraneoplastic syndrome occasionally associated with colon carcinoma [3, 6] , the molecular mechanism responsible for its development depends on the cross-reactivity between antigens expressed by cancer cells and regenerating fibers [3] . Furthermore, several lines of evidence suggest that inflammation and activation of the immune response represent favorable microenvironments for tumor cell invasion and dissemination [10, 11] . Thus, it is intriguing to speculate that the inflammatory and the immune responses that boost paraneoplastic DM may provide a favorable milieu for tumor cell invasion and metastasization to skeletal muscles, likely reverting the hostile environment that in nature characterizes muscle tissues. However, this hypothesis needs to be further explored in experimental tumor cell models.
